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Research Problems 
Submit problems to Dr. Alan o r. Hoffman, 
IBM Research Center, P.O. Box 218, Yorktown Heights, New York 10598 
2-10. Proposed by A. ~D~iM, The Hungarian Academy of Sciences, 
Budapest, Hungary. Isomorphism problem for  a special class o f  graphs. 
Let 0 < kl < ks <""  <km < n be given integers, and let Gn(kl, ..., kin) 
be the directed graph with vertices /~ ..... Pn in which there is an 
edge from Pi to P~ if and only if there is some t such that kt =~ j - i 
mod n. A sufficient condition for two such graphs Gn(kl ..... kin) and 
Gn'(k~', ..., k,~') to be isomorphic is that there exists a number r, 
0 < r < n, relatively prime to n and a permutation a of {i, ..., n} 
such that kt' ~ rkatt) mod n for 1 < t < n. It is conjectured that this 
sufficient condition is necessary. 
2-11. Proposed by A. J. HOFFMAN, IBM Research Center, Yorktown 
Heights, New York 10598. An equation in matrices. 
Let J be the matrix every entry of which is 1. Give an effective 
enumeration of all (0, 1) matrices A such that AS= J. 
2-12. Proposed by P. ERDOS. The Hungarian Academy of Sciences, 
Budapest, Hungary. Mapping of  integers. 
Can one map the integers {1, ..., n} 1 -  1 onto the integers 
{x + 1 ..... x q- n} such that each is relatively prime to its image? 
This has been proved for x ----- n. 
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